SYNOPSIS OF SAVINGS 


Bently Nevada Systems Don’t Cost ... They Pay 


A production facility in a 
remote Alaskan oil field is 
serviceable only by an airstrip, 





as no roads exist. Machinery 
engineering support for the 
facility is provided from another 
location 30 miles away, so provisions were made for 
remote assessment of machinery condition. Bently 
Nevada’s 3500 monitors and Data Manager® 2000 
(DM2000) software were chosen for the project, 
with remote display capabilities provided via the 
company’s wide area network. Process and asset data 
are integrated into the system, allowing engineers access 
to relevant process parameters affecting the machinery. 


DM2000 has been instrumental in the diagnosis and 
monitoring of shaft cracks on their crude oil shipping 
pumps. Recently, operators received an alarm for high 
vibration on one of the units and the machine was shut 
down. The machinery engineer viewed historical trends 
and diagnostic plots using DM2000 (first remotely, 
then on site) and based on the data, confidently diag- 


A Data Manager® 2000 
(DM2000) system was recently 
installed on a gas turbine at 





a pipeline compressor station 
in Argentina. Additionally, 


ARGENTINA 


a velocity transducer was 
installed on the gearbox used for both the seal oil pump 
and lubrication oil pump for the turbine. A month 
after the DM2000 installation, operators observed 
an increase in vibration on train #1. The facility’s 
internal machinery specialist, located 300 kilometers 
away at the company headquarters, connected to the 
system via modem and verified that gearbox vibration 
had in fact increased compared to historical data. 


With that information, the machinery specialist left 
for the plant with a new gearbox. While he was in 
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nosed a potentially cracked pump shaft. Subsequent 
inspection confirmed this, and the pump was removed 
from service and sent to a repair facility for shaft 
replacement. Sensitized to the possibility of a shaft 
crack on the other (identical) units, the machinery 
engineer established some simple criteria for moni- 
toring the pumps locally using DM2000’s acceptance 
region trending / alarming capabilities, and established 
actions to take if problems were noted. Several weeks 
after the first incident, a shaft crack on another shipping 
pump was also detected. 


The customer was quick to point out that they would 
not have detected and diagnosed the first cracked shaft, 
nor obtained early warning on the second cracked shaft, 
without the 3500 and DM2000 systems. A total of 
five pumps of this design exist at the site, and the three 
that have yet to receive new shafts are being monitored 
closely using the DM2000 system. Damage to the 
pumps from a broken shaft would result in up to 
$200,000 in repair costs per unit, not counting lost 
production. 


transit, the system went into alarm and later was shut 
down due to excessively high vibration levels at the 
gearbox. Disassembly of the unit revealed a worn out 
rolling element bearing. The gearbox was replaced with 
the new one, and the unit was put back online in less 
than six hours. 


Without the DM2000 system’s data, it is likely that 
the downtime for repairs would have been at least twice 
as long while the troubleshooting and diagnosis were 
performed to pinpoint the root cause of the vibration. 
Once identified, a new gearbox would still have needed 
to be obtained from another location. Based ona recent 
planned outage that cost the plant 500,000 USD per 
day, the Data Manager 2000 system saved the plant 
considerable expense. 


A Bently Nevada Trendmaster® 
2000 (TM2000) system was 
recently installed at a hos- 





pital in Norway to monitor 
fans at the facility. These fans 
are considered critical machinery 
because they are respon- 
sible for maintaining proper ventilation and air quality 
throughout the hospital. In the event of a failure and 
the subsequent loss of ventilation, surgery, maternity, 
or other critical wards would require relocation. The 
decision was made to install the Bently Nevada system 
as both a safety consideration and a desire to take a 
more proactive approach to machinery maintenance. 
The initial installation was on the first 12 of the total 
36 fans at the facility. Shortly after the first three fans 
were configured in the system, TM2000 announced 
an alarm, having detected high vibration levels in one 
of the fans. Upon investigation, it was determined that 
a bearing replacement was necessary because consid- 


A pipeline operator in Venezuela 
uses a Bently Nevada 3500 
System and Data Manager® 





2000 to monitor the five main 
oil pumps at the facility. 
Use of the DM2000 system 
has resulted in overall improvement in “quality of life” 


VENEZUELA 


at the plant and is considered an essential tool for main- 
taining “green light” operation in the plant. The 
plant manager has a DM2000 display on his own ter- 
minal and any change in the information output 
precipitates a meeting between Maintenance and Oper- 
ations to determine if something needs to be addressed. 


Recently, a motor-driven pump shut down due to high 
vibration detected by the XY probes located on one 
of the bearings. Upon contacting the maintenance spe- 
cialist 150 miles away, the recommendation was that 
the unit not be restarted. Instead, a complete 
physical inspection was suggested because of the rapid 
change in the overall vibration magnitude and phase, 
indicating a significant unbalance condition had arisen. 
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erable wear was observed, as well as wear on the bearing 
housing itself due to bearing rotation within the housing. 
Additionally, a new fan rotor was required due to 
extensive damage. 


It was determined that if the high vibration had not 
been detected by the TM2000 system, the fan would 
have been run to failure and the extent of damage 
would have reached 25,000 USD. Additionally, a long- 
standing rule at the hospital that prevented personnel 
from entering the fan room during operation, due to 
safety concerns of a potential failure, is no longer 
necessary. This is possible because of the readily available 
machinery condition information provided by the 
TM2000 system. This illustrates that the hospital 
has accomplished both their goals: a proactive main- 
tenance approach and overall machinery safety. 


Currently, the hospital is evaluating the Trendmaster 
2000 installation on the initial 12 fans and is consid- 
ering inclusion of the remaining 24. 


The subsequent inspection resulted in the discovery 
of a foreign object inside the machine, a wooden 
stick that had entered the unit via the oil line. Although 
some minor damage to the pump was observed, 
repair and reassembly was completed and the unit 
put back online in less than six hours. 


Each of the pumps at the plant produces 100,000 
barrels per day, or 4166 barrels per hour. The total 
plant production is 400,000 bpd, which is enough to 
feed a small refinery. At the time of the pump shutdown 
and repair, the price of oil was at $23 per barrel, resulting 
in a downtime cost of 95,000 USD per hour. 


The 3500 System and the readily available vibration 
data provided by the DM2000 played a significant role 
in minimizing the asset down time. In the past, a 
shutdown of this sort, with no information as to the 
cause, would have likely been met with an attempt to 
restart the machinery. In this case, restarting the pump 
would have certainly resulted in extensive damage and 
considerably more repair time and cost, as well as more 
lost production. 9 
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